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1. DESCRIPTION
Ae PURPWE AD BASIC 3FECIFICATIVS
Mg depth gauges are designed to deterazire deptn 0f sul-~
e ol Lhe submarine; the triw nnolr indicators andg the
...casters are used vo read angles of triz and lisu rou-
...s submarine is equipped with:
- 3rring-type depth gauges with ranges oF I - o o
z, ‘rom 0 to 1€0 m, from O to &0C 2
-~ bubble-type trim usggle indicatlors witl a ccale als.
s 20=-0=20°,
- peadalun=type inclinometors wiun 4 scale of e
- -35%,
Por technical characteristics see Talle 1.
TLe pipes line of the depth gauges is woerked in red cop-
ce pipes:
- with a2n external diameter of 9 mm and 8 thicxness of
" l.o um ingile vhe pressure hullg
= t.% . an external diameter of 14 mm sxd a thicikness of
wx ouiside she pressures hull,
e owsnlerted taroush unloni on rasuie te pas-
s L lel 8
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The submarine carries on her bogrd:

- five bubble-type trim indicators arranged as follors:
T iI0 Ine conTIol Toon: one in,the‘conningktqwer; one in the
conpmriment arwd oue in the aft ompar*ﬁent;

e inclincmeters arranged as follows: two in whs

LOLLTeL roon and ene in (ze conndng towern,
2o Pescriviion of Individual Units
dJepth Gauge !
-5 Jjust a spring-Uype pressure gaupe re-
fuat wgther coluen,

Trin Indicaton

an englosed la»s tuge arn« round a2 ra-
Cooamomt PR T el d b coloured . 1 i
Gaasoand [iiled with coloured. liQd&Ay v ch a¢r bubh*e left

Vnide w GSE‘ GrLamet

tube is wace“ :m tna mmmtirx? 2}

Lain dagrees
LY

r of Lrim is deteruﬁ
Gion of hubhlie cez.t,:e :

Shien tha ‘“rﬁruxer? io ln diﬁoiiéonva‘
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50X1-HUM
is cansist:
tel  {penduldun)
The casing ba
-orer *c-..shaped port
~zro to 50° to both' si i '
ihen the submari.no
cnnern will correspond - to "-;. u tof lisu ”ei.ther port
* starvoand, L : :
The instrument i installod ‘fgshg;gkeg‘cgoi-bebs.
Two=Valve i anirold .
This consists of two shut-off valves, Its mmenent
inction disgranm are shown in Fig, 2,
50X1-HUM
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2. PREPARATORY STEPS
Inicial Position

subzzrine is at base, outboard valves 2, 3,

¢y 21 and 23 siould be closed and tne depth gause
: 23 zeeed x 1 the aid of Qalve5~aeated on Two=valy
iy 14, 47, 20 and 25 (Fig.2,

.,'41

'e”a"auxon Io"jAction
froz e

/ani*“olds (pns;’ *on-_ 3
outboard vslves
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{n) to disconnect the depth gauges with scale 040 =,
nee Lne lower valwes on dwoevalve manifolds 9,17 and 20;

{4} vo disconnect %he depth gauges with scale 0=150 n,
Leve the lower valve on vwo=valve nenifold 11.

9. Relieve the pressure Zron the disconmected densth
J#ules (Zero Teading should be obtained).

To relieve the pressure from une depth gauges,do the
Iollowings g

(&) close the respoctive - ou' 4‘oom valve“': F

{2} open tne uppe" va;_

adter :c]lo\ung G
\dl\’as on bthe u\fo :
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50X1-HUM
Yo,
1 1D
2 1Depth gauge pro-
duces incorreg
readings '
1 Cutboard v‘,alve,»
depth zauge
valve, air’ Tard
valve leaky
4 iUnion connecti’anak - nina
leaxy s wfg
2’ fasirel
E. PREVENTIVE M
Py ‘ ’ . " . )
1 19« Dally perfor an extemal J,nSpection of me Q!Stem,
\1 can asd wipe the ffttings, work out all the valveb; check
wle® LlEnd -.X»’Lj."l&, of the valves 104. Condition-,":hg iten 1‘)) o
Teplace 1%, if necessary, - :
. ‘ e
. Once a year subject the depth gauges ;*c‘o‘ test chesk.
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L DESCHI?P®R I ON
5o PURPOSE AND BASTC SPRCIFICATIONS

10 bow snd the stern planes are uzed to sontrol the motion
heoship io @ vertiosl plane {to keep the #kip at & preset

) B wall B2 to ksep her Fron broashing during torpedo
Sotme ®ithin the whole rangs of submerged speeds,

¥hen the submarine ig running in the full buoyaney ang
SVLEA Wrim condition, 28 well pe when riging from the periscorpe
sy the bow plaoues shall be rigged into the superstructurs,
j rigged out and tilted for diving ang
the hydraulio drives.

Y - e

Nyl PPisntiong
PRI o » 3 2
LB L Ares o bl&d‘i“u R R O T T O O Gm

Lerdeover aﬁ@iea for $ilting the planes for
diving amdisnrfacing t4risetsiaonenassosennesr O
Time meceseary Tor hardeover tilting of the.
planes frow diving to SVLaCINg sseencesnvenes 1B-2Q gac
Time neceusary for rigging the planes in or out 16-18 sec
; prezsure of oil in the oylinders ..ieees 100 kgf/nmz
imus welght of the get (to be taken inte ac-
count for wounting and digmantling procedurss) 4819 kg
lanes may be operated hydraulically and

the planes fsse 24g,15) songists of

s 2y B o e et s Y Yy i D o
THA FUOmaArLine Frmgn anfl the we CnanL sy
e 4 mnd et A .

SEARG A0 oand osut bhs planes.

5

oan independsnt 134

:
L

S Ehs plapes

50X1-HUM

Sanitized Copy Approved for Release 2011/08/05 : CIA-RDP82-00038R002100080001-1



Sanitized Copy Approved for Release 2011/08/05 : CIA-RDP82-00038R002100080001-1
50X1-HUM

out), Rod 1 conmeots the tiller with the tiller of the vertical
shaft of kydraulic tilting motar 7 installed on the oeiling of
No.I eompartment, The tilting sbaft bearing ‘together with the
tilting shaft snd the blade rotates on a vertioal journal in
the support framae dbearing when rigaglng the planes in or out,
“he bvearing iz turned by bydraulioc rigeging motor & sited on the
2eiling of ¥o.X compartmeni with the aid of rods nonﬁacting
thicugh hinges the bearing cags with the £lide which moves on
gulde rods sz well ag with the ald of rod 2 connecting the
tide with the tiller of the verticel shaft of the hydraulie

ping wotor. ¥hen thoe uwearing cage is turning, the soocket of
the t11%ing shaft leaves the recess of the t1lting drive tillar
and movas along the mro-sheped guide with U-shaped seotion

plaged on the suppert frams,
The vertieal shafts of hoth the steering motors are instel-

led in base pipes 4 and 5 seocured on the flanged weld-ons of
the pressure hull and packed with glands with soft paocking.

Toe plancy are tilted, rigged in and out with the ocontrol
valves which dlrect the oil ¥rom the suprly main of the hydreu-
iz system to the corresponding oylinder of the steering motors
ard aradn it from the other oylinder 4o the return main. The

P certrel valve le sited in the conirol room, the rigeing

sonvrel walve, in Mool compartmend.

Te doek the planes in he neutral position, vhich is
requived bofore rigeing them in se 4hat the planes of the

se of the U-shaped recessesg of
To lock them in the rigged
with sorewed drives are providsd

on tha support frame
nrough en angle exsceeding 25",
to the blades of the planes

50X1-HUM
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2. Desoription of Individn&l Units . @¢~*'

T
——-..Q:;

(ay T4lting and Rigging Urive

This is instelled (see Pig.Z) on the seating in the super
structure ard consists of bed Frume 1, besring with t1lting
ghaft 2, tilting drive tiller 3, wPGwihﬂpﬁﬁ guldesn 7 and T*g?iﬁg
drive gulde 9 with rigging rods G.

Bed frame 1 serves ‘to mount all the wunits of the drive and
i3 aquipped with two vertviezl bearings for the jJournals of the
tilting shaft bearings. Two bronsoe sunporting bughes S are
reszed in eash bearing cage.

Blade (seﬂ Pig.d)
provided with etifleners

ary

ig of a welded ceonsiruction axn
5

to ensure adoquate rigidity.

the stiffeners is hub 2 tn sopnoot the blade with the
the tilting shaft through a key and cap oul 3. Adceces
nut 18 gained through a poriable plate provided on the blade

plating, Put on wut 3 is a washer bolted 4o the hub and

ag 2 yrest for the nut when nressing out the wilting shaft
the blade in case of vTepair. A lacking plank weldsd o the
washer is provided for ztopping fthe nut,

milting shaft § is hield in two support bushes of 13
shatt bearing 5 rotating on & veriiecal Journsal, e end of the
tilting shaft opposite to the blade with socket & Fitbhsd on it
is connected, with the planes rigged out, wlih the reness of
the tilting drive tillexr. Awial displacements of the Hilwd
shaft in the bearings are iimited with nut 7 serewed on thx
tilting shaft and with the bead provided on the shalt.

The cage of tilting sheft baarding % has a vertlosl jouranl
in 1ts lower portion,

Bearing 2 (see Pig.?) of The #iiting sbefi is

its Journal in supporiing vusbas % of fhe bearing of bed
frame 1 and Lls prevented from vertical motlen with rmat ¢
acreved on the end of the

don
The hearing cage of thi

i

neot the fork of rigging drive rod 5,

ey bl - I “y
?iller 2 {seo Plg s
B - A o
Jeurnnl welded on 1% ds iate 8
i S SO - 1 1 e e % .
J o Tecated in the wmiddls

50X1-HUM
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The tiller webs have recesses far hovsing. the
frietion surfaces of the recasees havs R’ ’brasg

the planes. The

layer Wﬂldod on them,
The tiller is oommected with the rod of the tilting dx':Lv

nrough s*eel pin 5 provided with liriting bushes and.instsl~

in the webs. When tiltlng the planes through an angle of

; ths lowsp g:zortion‘&f the tiller rests s#gainst mechaniecal

thrs h {goe Pig.2) mounted on the bed frame, The radisl bear-

sooe? ke biller conniods of cage 1 (see Fig.b), cower 3 and
; shell b oecomnoned of two parts,

£
Iower wri of the shell Jg kept freom rotation in ths

ot the wtd of hwe xourd g
?13.2) which ave U-shapz2d in sep-
the bed frame and are
ane tilting shufts when

~ e A S ¥ i
sreeshaped guides T (n

8
Bion are mounted in the Jore powt

s.J
oIS o]
- 2

&

B . B o LY S 4F P
SEobe direet the mookels of the

frecsimg taes dnoor oub. The salls of the pguldes are sirangthon-

it mtiffenars and are o with brackeds do cenvrs

theme & loyer of brass ig wel
seeoef The puldes

guice of the rigging drive (gee Fig.5) is uead to
divect the wotlion of the slide oo onnecting the tiller of +hs
nydraulie rigging motor o ths taral ng beardngs of the 1il4in.
gulde comalsts of two brackels 1 attashed 4o ine
puide rods 2, elide 3 with forks in the ends %o Tz
- » # . - '

rods B {(ses Flz.2). Preased in bthe slids are

&

ushes 1o vecelrs the pin of the rod of the

36 b g . Y E
i¢ rods. Travel of the plido along

o i o .

L i limitled Wy half-rings § seoursd to the brackstn,

I R ] 3

Centrelised lubrisntion of all the friction parte igs effectan
PR - FAL RS " 5 LA R S VR Y

Fongyrn Sy e 5 1 :

iron the pressure hull with the #2d of the pressure lubriantor

~¢>L . PAN-ALS T4 S

and e lubrication disivibutovs.

Eleging Motors

) ~‘g metor {gew Fle.6) OQHBLHCS of & bhody,cylinders,
- 2 AEVED with blocks, a vertical shaft and a Liller,
5uiy 1 tovses 211 e PETEY and unids of the motor and
R atkacbnent of them o e sesting. Arronged in the
corhlon of body sre: 4 loo .

cxing device, a bsaring of the

S50X1-HUM
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wertical s
rte, Wao
Iockmits ©
tlon throm
neld on th
The g
DOUBINg ou
Topneoted
iindars 2

nuts with

t
Piung
the il

hiocke 1.

i

housing st

Lever
- 71y
35 Tae

O ¥

Te
=
W

g omat. ¥

haft with a cover and a bronze shell dbﬁj@iid'fféfg'
banical rudder indicator 7 and two serq;i56 i1£hT ‘
© set the plunger of the motor to the neutral posi-
gh rest 5, Ome part of the lower bpnringrihdli‘iq_'
e hody with a pin.

ide longltudinal wall of the body has reocesses for

p iubrieaters intepded for lubricating the blocks.,
to the face surfaces of the body are cust steel oy-
with eeollars for packing plunger 3 and with limiting
felt dirt control rings, Direction of the plunger

the cylinders is ensurecd with bromze liners, The
rave openings for feeding and draining oil and Zor

he ailr,

er J, flat in the centre, isg connected with lever 12
ting motor through the journalg of two bronze

the Jourmal of the lower bloek has a taper socket for
onp 13 of the leocking device.

12 1z coupled with vertical shaft 8 by means of two
upper end of the veriical shaft extending from the
ull mounts tiller 9 seocured with two keys and a Ilimit-
he tiller has pin 10 to secure the tilting drive rod.

The skaft of the #ilting wotor with bronze jackets fitted

on it rots
flange

saud of the
bearing sh
The upper
DUrnosan,

43
i

.

Ganior and
P N P
sleoirical

upper port

#ayy
The I

B

the fo

A wovar wi

Y
i3
s

DAzl

%es in the guide bushes of the base pipe mounted in

4 weld~-on of the pressure hull and rests zgainst ihe
plane of the upper bush of the base pipe through the
and the adjusting ring. Nut 14 screwed on the lower
shaft and resting against the beszd of the lower

ell prevenis the shaft from vertical dieplasements.
part of the shaft bas an eye meant for transportation

ingeription plate of the mechanical plans tilt indi-~

toothed. sector 4§ of the transwitter drive of the
viane tilt indicstor ars wounted at the lower and
iens of ths lever hub, regpeetively.

coking device intended Yor stoppipg the lever ocompri-
1lowing prinoipal partsr a spindle with a2 taper tail,
th thranded hole to roceive the spindle and the

e
[ AR 7R 41

ihe stop posditlion iandicator.

EN
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T3 STV SRR NIt Ry e LAY i g
The frictlon gurdacss 04
3

bhe shell and of the:
cuw Iubrleatbors. :

w lever are lubricatsd wits
L7 dnliees Lfras b

wotor iz smaller sizes, in comstruotion of tiller 1 amd i
motor 1o oot provided with sordwy,

the sewsitral pesitioni 1t haep ne dool

._,

smliier drive, bt 1t bag a2 contactar o

system (b show ¥

ool the prlangs) ond it drives

Lol the woror im conneoted with the fork

5

3ovics Ded 2 oylindrical tail

b v
EOE A A TR gpaeial prodaction on
ISETIN I Y 2 ~ out posliion.
SESOVTLU wnlhatlor o ods 2n5isiled in the Jowes
sadio ol e WoLelr sl woen wurning the laver, the v af
SN fougualng 20 The bub af e

3o e
A NP AT

-
Gromee Dush

~OREY Lorbicas

'\'21’3 7'._*{15.;'5 M isey P b, Sy g ©oxw oy % i o i3
£ ©OPRPE O Nne cagrlug drive diflters Tron
. -

. .
Fo kg LR b o 3 B sm wgpes §OTE
S iating drdve in spalisr sines and in avzence of

1) the rods of fhe i e
A the rods of the vt ting and vigeing drives - e

o Lale

i
inowsvesl plpss wlth the bands

te them.,

Gunuged
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steering wolars o
connected wiil the hfﬁrauiia Bystau gB@ﬁ ?;u;*
valven, wadpoing valvew and shut~cts m17m

eetive onntroel valvey *3@ }¢z,n
2y be get to any raqa‘“
for diving end surfacing, s well

w3 v A:;&:?aﬂq"‘

B the hondle pf each centrol
[ R = sy FRN ¥ i
Seove dn o mautral, dha respaodive guasring wmotor gets disoon-
Conted from the hydrmullo svaten,

S e
coendrol valvs of

Plg. 100 in

ody 1 Jlu
pipe lines being

apeoes of the

oY o1 A ot
QRPLY and relturs

gupprly to the ayiu

The ralked fiﬂldﬁ ¢ othe vod vf the control valve sono

spentuer opening of the passage ares.
The coutrel valve 1y opersied with ibe aid of ke

+

The sxle of the oontrel valve iz looked 4w the neutral,

#ith pin 5.

ihe control velve of the vigging drive {see Fig.17)

in body 30 is bush 29 in

ehieh slide valve 28 spters. The zlide valvwe movas wit
of toothed com 26 fitted ou &piméle 25 coupled wilbh haandic
The spindle is packed with *the body th hrough rubber rdngs,
body 18 olosed with sovers Qim

Pagtensd to the lowar noriien of ihe body through the o
s nut 24 45 cover 20 imoorperating valve 22. The valve
resged sgalinst saddle 23 by spring 19.

B
=
o
& 3

gited in Yo.l osonpartwent. Tres

3

The cover and ths maddls of the wlye are pasked wilk

Tubbor ringe,

££54., - Sa— A L - TN - -y N
when Suralng handle 31, starts shifting
; 8 ahliiting

i
¢ PO THE SEBRVIZERS «
sontral vazﬁa {l.a. the supply

wann eommunieating one of hha

g -
o sapkre
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ceamunicating the oantre cavity mf the oontrol valva rith thg
npply plpe line.
¥ith the handle of the controel valve in newiral, the ulide
4

v lve dlpoonnatcty ipes union TO THE SERVICES, while walws 42

>
I )
et

valve Treow the supply ddne.

( 85 jig.l*) sited in the Tors o«
twe lub@ cil distributors (ses Fig.13) no

el

134
ng, of Mol comparitment in the area of fLrames 17-18

o § e Lt G

ube oll iz distridbuted among the frictios paris by furning

of the dilstributoer to ¢ posifticn shown by the
Totruriien plate,

Dnve ol iz fed o the points to be lubricated b
in turn ghut-off valves 14 aud 15 (see Pig.lE).

3+ Auxiliary iechanism

Bited on the cross-oonnection of the plpe lines runn
e eylinders of the tilting motor is a by-pags safety walveo
{aaa ¥ig.11l}s It io intended to protect the drive af 4he 7

23
FER A

Lo

() l/f

0

(3

the hydraulic pipe lines from considerabls incidental Ios
soiing on the blades,

The valve consists of body 1 with liner 2 of vrod 3,
dlscs 4, springs 5 and nuts 6. When presoure in ous oylinds

ALIGOT

erzoeeds the permisaible valus, tha rod starts moving ix the
Iduar, thus comprecsing the spring, a2z a result the Hroeovas ok
F?e rod ecommunioate boith the oylingers and pass the oil Frow
-ae envity with dnereased pressnre to the other cuvityJ2he
ipriag of the valve ig aujmstEi T 8 pressure of

10-125 kgf/cn®, REN

G
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b (mntrol Ingtruments

The eleotrical indioator mounted in the uontr‘
tue positicn of the planes, the pulses being rcooivod rren the
slactrloal indicator transmitter. The apindlo of th. .rantmit-{
ter is moved by the vertical shaft of the tilting metor. ’

The rigged 1in or rigged out position of th- phnas ie
indicated in the oconirol room and in Ko.,l compariment by light
silasnls with the help of the sleoiric contaotor mounted on the
rig

motor.
“bandeal Indicstors mounted on the tiliing and rigeging
sovtrs sre used to watch ihs position of the plenes from HNo.l

gging
Moo
mes

conpaItment,

The pres.ure gonges .ngtalled on the hydraulic pips lines
&% the plavesman in the control room show the pressure in the

sydreulic system.

The supply pipe line mounts a pressure gauge with a mea-
surement range of from 0 to 160 kgf/cm2 with the red lina
against 100 kgt/cm (working pressure).

The return pipe line mounis a pressurs gauge reading a
pressure of from O to 60 kaf/cm” with the red lins against
>

=

'5:.3/(::5,

50X1-HUM
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b e

I.MAINTENANCE INSTRUCZTIONS

i, GENERAYL SUPERVISION AND UPKEEP :
Iz the oourse of operation keep t@e steering system in
good order and in constant readiness for innadiite‘action, for
shich purpose do the following: S
1, Subleet the whole system to extermal imspeotion,
2. Cueok the gland paokings of the steering motor plungers
snd the packinge of the oontrol valve rods for leaks,
3. Epscure that the friction surfaces are properly lubricate
4» Coeek the Tigging and vilting systems for conditisn by
sempering the readings of the mechanical and electriosl indica-

5. Perforn preventiive maintenance and scheduled inspsoiions
aeding in accordance with the direotions outlined unger

b

o

Footion IX-E and Seotions II-R and II~C.
b. When diving, oheck the gland packings of the steering
wotor vertical shafisg for leaks.

7. Care should be iaken thst no foreign articles are allowsd
to be present in the vicinity of the movable parts of the osyutenm,
& Cheok attachment of the mechanisms to their gealings.

3. Check to see that no alr is present in the hydroviic
syvtes of the steering motors.
10. Keep the name plates in good order.,

L0

. PREPARATORY SYTEP3

1. Inoitial Position

) 1l. Cheok that &1l the parts of the system are in ihe
initial ponition:
(a) the planes are rigged in;
{1} the lock ‘
wkilaktgﬁ le‘fock ?f the tilting motor is im the ON position,
i {rx‘bxcayxoﬁhxha rigging motor,in the OpF position;
‘ i:‘:ﬁzfﬁjhfndfﬂ Of the t1lting oontrol valve is im newseal
i \.\‘,,,tls«iﬁ}.! with & p’j‘n" ﬁ,‘\& hﬂ)}dle Of th.a rig&mz ogﬂ‘t‘rgi
© 3R the peutral pes ttion; o

50X1-HUM
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(4} vaives 1, 3, 6 (see Pig,.12) on the supply eni retwrn
vips 1inws of the hydraulic system, s wall s3 shut—off by-pass

wvslve 4 on the pilps line of the til4ing motor are in the SHU?
position;
fo) the mechenical indicelors on the steeriuvg wmotors and

tue eluctrdeal indiocstor seated in the cantioil room read pero,
Cheek the ayster as & whols and maks sure that 4¢ 48 in

good order.

13, heck the pressure of the working oil in the hydraulioc
s¥aten by the pregsure gauge in the omntrel panel which shall
te withim 77-3100 kgt/om®.

1@. See to 1t that the lock of the tilting motor be in the
LOCKED position, while the look of the rigeing steering wotor
in the UNLOCEED position.

15. Open shut-off velves 1, 3, & {see Pig.12) on the sup~
piy snd zeturn pipe lines of the hydraulic gystem,

Lb. Use control valve 5 to rig out and rig in ths planes
te chetk the drive and the light eignslling system for apera~—
tion,

1%. Rig out the planes snd make gure that this position of
the planes i3 shown by the light signal in No.I compartment and
by the meoharical irndicator, set the look of the rigging
glaering wotor to the LOCKED position, shift the handle of
control valve 9 of the rigging drive tc the neutral posiltion
and cloge valves €& on the hydraulic pipe linss feeding the oil
to the control valve, '

18. Set the lovk of the tilting motor fo +the UNLOCKED
woaition.

H oot ez Bvery time beforse Ti gg;ng the pianas ont, Iub~
ric

% ST E:}N'lj.‘{?'fi Kulﬁﬁ” 7 L‘;,«E-O} }figl(]), Bnd bafore

L2
;! t
rigeiog them in  lubricsts $wo points of tiller 2.

.-J

locking the handle of coéntrol valvs 2
Lone Flg.if) of the tililng dolve,

15. flemove the pin

o 50X1-HUM
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t e: repare the rigging and the tilting drivey
Fore ggrp.aclt)inn, strictly observe the directions

outlinsd under this Section.

. SUARTING, DURING-OPERATION MAINTENANCE AND STOPPING

20. By the light sigmal in the oontrol rooxm make sure that
the planes are rigged out.

21. ?Por tilting the planes turn the handle of the contiel
ralve o9f the tilting drive down when diving and up when surfaee
ing. Niatek the position of the planes by the eleotriosl indieca=
tor. #fiecr the planes have been tilted through a presst argle,
get the control valve to neutral,

CAUTIOZFN! The planes shall not be tilted ithrough an
apgle exceeding *259,

¥ o t e: Difference 1n readings of the wechenical and elsee
trioal indicators shall not exceed Xp, 55,

Zuring-Operation Maintenance

22, See to 1t that the planes and the control sysiem bLe in
good order; give spacial attention to packing of the plurigers
¢f the asteering motors, the rod apd the platon of the control
viklves and of the vertical shafts of the steering motors,

23. Lubricate all the friction mrts in due time.

24. In case the hydraulic system gets defective, bring
the ghnes to neutral (if they were tilted for diving or surfac-
ing) monually with the aid of sorews 6 (see Pig.5) mounted on
the tilting motor.

But before doing so, open shut-off by-pass valve 4 (ses
Fig.12) used for by-pas&ing oil, ﬁnde’r any other operating
oonditien of the drive valve 4 shal]l be shut.

CAUTION 1. when the submarine is running in full
buoyamey or diving trim condition, a3 well as when
surfacing from the periscope depth, the bow plants
Bhould be rigged into the auperatxluoture.

50X1-HUM
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2. Do not bring the planes to nsutral.
the sid of the sorews on the tilting moter if the
rurning speed of the submarine exoseds 5 XDote.

25, When tilting the planes watch the pressure of oil inm
‘ns hydeaulic system by the pressure gauge of the oomtrol pamal,
4 & pressure of oil of 70 kgf/cnz which keeps on dropping, or
in sase tue red lamp lights up on the hydraulic system alarm
teard in the control room, perform the directicns outlined un-
der ltem 24 of this Sectlon and rig in the planes with the helyp
2¢ ihs hand-operated pump installed in No.I ocompartment.

2r gt

Stopping

26, after completing operation with the planes, return the
nianss to neukral using the oontrol valve,

27, Watoh the mechanical indinatar to make sure that the
plaznes are in neutral and set the loock of the tilting motor to
the LOCKED position. Ey-pass valve & may be opened, and then
shut after lovking (see Pig.12).

28, Open valves 6 on the hydraulio pipe lines feeding oil
4o the control valve of the rigging drive,

29, Set the lock of the rigging motor to the UNLOCKED

poaition,
30, Shift the handle of oontirol valve 5 to the RIGGING

OUT position and rig in the planes. Make sure that the planes
sre rigged in ss indicated by the moha'x_zioal 1nd~iqlt‘or. Reture
the handle of the contrel valve to neutral,

31. Shut valves 1, 3, 6 on the supply snd return pipe
liness of the hydraulic system. ‘

D. THOUBLES 4ND REMEDIBS

12, piven below is the Table of troubles and correotive
megaures to be taken to eliminate them.

r 50X1-HUM
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Symptom or dif-

i fivulty

Condition may bte

| due %o

Correotion

s

;o oxd leankxs through
i packings of plun-
gors of tilting eénd
i
y rigging motors and
Feontrol valves

i

{ Msohanical and
"electrigal tilt
indlcators produce

giffarent readings

¥ater leaks
through glands
of verticsl
abafis of steeyr-
ing motors

Packings defeo~

! tive

Pacldng loose
or defective

B« PRRVENTIVR WATHERMANOR AND REPATRS
Iﬂilz ;mrgeetiw

o

Sanitized Copy Approved for Release 2011/08/05 : CIA-RDP82-00038R002100080001-1

33, Partorm an external

the syatem arranged

Replace defsg.
tive collarg and

Packing rings

Disengage
toothed wheal of
transmitier ftrop
toothed secior of
t1lting wotor ang
by turning shafi
of {ransmitter
align electrical
ilt indicatar
with mechanioal
t11t indioator om
tilting wetar, I
this position
engage toothed
wheel of trans-
mitter with
toothed seotor of
tilting motor

¥ighter up res-
pective gland or
replace packing

(only when on

surface)}

inspeetion of the prinsipsl wnits
4
iside the pressure hull and make sure
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that they are iu good ordsr and no fereign matter 1: on’ ‘thn n;r
e movable parte. : .
34. When the sub igs &t anchor, ocheck the sieering sy:ten
- condition by rigiing out and tilting the planes foxr twe
tosn, Fhon duing 50 make sure that the light alarm correctly
wowg the position of the planes; the mechaniocal and eleotrical
: ndigators produce tne sawe roadings, risnlignment i.'n
uee within ta, 5 belng permissible.

Li
iy
i"*

Seckly Incpection

ferform the procesdures of daily inspection and in eddition
iw bue followlng:

3%, Inapeot snd clean 811 the units of thae gystem arrnpged
s b ek

ey

# toe pregoure hull.
36, TLubricate the units of the steering system Irou the
silzed ludbrication syslem snd with the aid of thz oup

Lubricate mavually the toothed whesl of ths electwic
513t ludicstor irensmitter, the saxles of the contrel valve
bangleg, oam and rod of the eleotriec contaotor,

}8; Mhoroughly inspeot all the Jjointe and the fittings of
the hydraulic system and 12 nscessary tighiten up the Joints and
gland packings of the valves,

¥ ot e: 1, When lubrioating the frioiiocn surfaces of the

outboard parts see to it that the valves

betseen the grease Titting anmd the ludbe cil

distributors be open, which are shut zs a ruls
2. Centralized lubr 1cation of the aro-shaped

guides 18 carried out with ihe planes in ihs
extreme positiens only (rigged 1o or rigged wut).

Sonthly inspection

H

rfore the procedures of weekly inspection and in addie

Pa
blom do the followling:

i
[

3. Cheok the glands of the steering motor plungers <o
waks sure that oil dves not leak along the plungers.

yearly Ixspection

4G, Terfeorw preventive maintenance of the neopsnlsgme of
e drdve s 8 wholey glving speeial aftiention fo the paries of

i7
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ine ouwitoard portion of the drive, the threaded Jointa, fagiey.

tngs apd chrome-plated surfaces. |
.o case some parts are eated away by corrosion or im case

av defects to them, they shall be toroughly inspéot;ed’,

of olb
+o smke sure whether they are serviceabvle or not,

lock washers, if they are corroded, Remove corrogion Tron

ts, slean, prime and paint the surfaces afterwargs,
: the lock washers and cotier pinsg sbhall be replaced,
Ses o it that the fastenings are given 4 preventive Coat-

]
-~

veplacement of the pavts and fastendugs should pe
;er_v*.'*‘n:x"ﬁ,\';:“ :&}1‘ E

el 854
Ll. Change lubricant in the prassure and oup iunbricatoer

&

snd slean all the lube oll openings and chanpels.

During-pPocking Inspectiilon

42, Cheok snd align the position of the how planss with
*ho mechaniesl t11t indieator.

k3. Check attachment of the plares; check 4o use that the
units, volied jolnts aund locking parts are in goed grder,

44, Diszssemble the cutbeard portion of the ow planes ge ,

4%. Replace gland packings in the gtaffing tubss leading
te the presgure auil irrespective of the rate of weuy,

46, Measure the clearances in the pares of the friotion
unite arranged outside the Presgure hull, 17 2hs clearances
sxaeed the permissible value, repair the paris,

‘ 47, Mske sure that Jube oil is frea {o £losw
i;:§§¢:: :2§c;e?:”ilizﬂ? Iub?imaﬁion systsm Lo the frictd

L0 18 indicated by the oid entaring th
of ike purfices Iubrloatsd,

¢
& clearajaces

frf; R TP, .
4 8¢ Cheek the zink protootors in the proxiwity of the bow
PAEL%s Top Condldion
o ®

T nesossary . a1
Th RROUBEArY; olean or replucs the sroteotoers

kg2 fc I

H S F o8 on owmtos i
BT 8 T waint iha pratachorg,

o

SERPROYIon durine Zmmp:
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marine; replive wars parts with sisultaneously rep
rubber collars, rings and parénite gasksts.
40 TIO0N Under no oirousstances ims "
rubber collars and ribgs. (with scores, nete o8, .
Filing the arts to elimizate thess defeats 1s mever
permitted. At mo time install unspecified rubber
Tings, noitber use outting tools for driving the
rubber packings inte the scokets.

DISASSBUBLY AND REBASSRUELY
(in the scope of Preventive maivtenancs and repairs)
Geaeral

50. In cage of oomplete disassembly of the gystemw, out &
section in the superstructure deck.

51. Mark the conjugated parts glving attention to the
waTkings of the shims.

52. Protect from damage the friotion surfaces of the units
disasgsgembled,

Disassemhly

53. Drain oi) from the oylinders of the steering aotcre by
removing the oil drain plugs and the air blesdera, Disconneot
the pipe lins and blenk off these openings in the oylinders,

24, Discennect the rods from the tillers ard from the 114~
ing and rigging drives.

55. Discornect the tilting and rigging drive from the
seating and pull it from the superstructure with the aid of ths
erane., '

ot e: Depenling on conditions of digasaeably and state
of the drive proper, the drive may be disasgenbl~
ed partially, i.e., the bed frame of the érive may
be left on the seating, for whiokh purpose proceed
as follows: remove the tiller bearing and tne
turnlog besarings with the tilting shafts and
blades from the bed frame.

56. Uamsorsw the mut on the Lowsz prortion of the vertioal

haft of any steariy

&3

moler, disssgemble the ilovwer bearing and

¥ing dlasommactsd ihe nody af the steering motor from the bead

i
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CHAPTER | e
VERTICAL RUDDER ASSEMBLY

I. DESCRIPTICN

A. PURPOSE AND BASIC CHARACTERISTICS

The vertical rudder is used to change the course of the submarine and
to keep her on a preset course either when submerged or running on the
surface,

The basic characteristics are the following:
Rudder blade area . . .. i o v oo eoeneeneen,,.
Hard-over angle . o . v i it et nnoescoenaneeans
Time necessary for putting the rudder from hard over

to hard over (80°) for the sub running on the sur-

face at a maximum speed and at a minimum pres-

sure in the hydraulic system . o v v v 0 v e en ... 20-24 sec
Diameter of the actuating ram piston. ........... 280 mm
Actunting ram piston stroke s o v v v o v v e e e v es. 00 13m
Maximum oll Pressure s v o o v v v e gesweeeeen... 100 kotlem”™
Emergency drive electric motor

o

[er}

3
o~

M
¢
f]

c

NTH-28.5

Type' ---------- ® * e s P 0 8t e 6 0 0 e s e L e et e e
Power . ...... e e e e, e e e e e s e e e 2.5 KW
Speed .. ........ s s resa st uerressasee 1200 rpm

Maximum weight of steering system (to be taken into
account in casc of dismantling) ,............
SOUrCes Of POWEr & i i .t ittt e v e n e

330 kg
(a) Hydraulic power;
(b) Electric power
(in an emergency)

B. GENERAL DESCRIFPTION AND DESCRIPTICN
OF INDIVIDUAL UNITS

1. General Description
(See Figs 1 and 21)

The rudder is moved by hydraulic power and in an emergency by elcc-
tric power,

The vertical rudder and its drive are arranged in the aft extremity of
the superstructure and in the aft compartment of the pressure hull,

The rudder blade is fitted on rudder stock 1.

50X1-HUM
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rack of \vorm reduchon gear 10, rod 8 and connectingvroc‘l 8, :

Guide 7 is used to direct the motion of the hinged joint of connectmg
rod 6 with rod 8,

Gland 9 is provided to pack the place whercd the rod exiends through
the pressure hull. In case the hydraulic drive gets inoperative, steering nay
be effected by electric drive consisting of worm double-stage reduction
gear 10 with electric motor 1l. The reduction gear is coupled with the clee-
tric motor through friction clutch 12,

To put the rudder over with the aid of the nydraulic drive, use the con-
trol valve with-the worm reduction gear disengaged.

When the stem of the control valve shifts, the oil from the supply pipe
line of the hydraulic system enters the respective cavity of the actuating ram
and is drained to the return pipe line, Force from the actuating ram is trans-
mitted to the rod and to the connecting rods of the drive through the rack of
the worm reduction gear, The rudder control valve is sited in the control
room and in the conning tower with an additional drive (cut out) from the
bridge.
The rudder is put over by the electric drive from the control room or
{rom the compartment with the aid of the clectric control panel. In this case
motion from the electric motor is transmitted to the rudder sterk through
the worm reduction gear and through the portion of the drive ouwsde the
pressure hull, The worm reduction gear consists of twe worm goegrings,

The rudder is Kept in the required position either with oil in ihe ram
when operated by the hydraulic drive or with the non-overhauling gear of the
reduction.

The position of the rudder when moved by the hydraclic or the electric
drive is shown by the electrical indicators which receive the pulses from
electrical indicator transmitter 14, as well as by mechanical indicaiors 13
provided on the tiller and on the rod of the actuating ram.

Lest the rudder should swing through an angle exceeding 409, the stops
are provided on. guide rod.6 in the aft extremity.

The limit switches are secured on special brackets to break the mrcmt
of the electric motor after the rudder has been turned through an angle of 20°.

n case of damage to the outboard portion of the drive arranged outside
the ballast tank the rudder stock is provided with an additional stop to prevent
swinging the rudder through an angle exceeding 42 - 43,

2, Description of Individual Units

(a) Vertical Rudder
This consists of blade 1, stock 2 and skeg 7,

50X1-HUM
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The rudder blade is of balanced type, streamlined, non-watertigh!
welded of steel sheet with stiffeners to énsure the adequate rigidity. Welded
to stiffeners is cast steel hub § to connect the blade with the cone of the
stock through a key and cap nut 6, ' R

Access to nut 6 is given: through a portable plate on the blade plating.
The nut is locked with lock washer 9,

In the lower portion of the blade there is steel detachable skeg 7 lined
with brass jacket and turning in step bearing 8 secured on the stern post
bract. . Pressed into the steel cast body of the step bearing is a babbit-
fined steel support bush and a steel hardened lens.

Forged steel rudder stock 2 is arranged in two radial bearings 3 and 4
mounted in the helmport, The cast steel cages of the bearings are lined with
babbit from inside, _

Shifting the stock up and turning it through an angle in excess of 42-43°
to any side are limited with stops secured on the rudder and with rest planks
mounted on the helmport. '

The radial bearings and the step beéaring are lubricated remotely with
the help of the lube ¢il distributors and the grease fitting along the pipe lincs

from No. VII compartment,

(b} Units of the Drive Arranged Outside
the Pressure Hull
(See Fig. M)

These are the following: tiller 2, double-arm lever 5, tiller control
rods 3 and 4 and guide rod 6, guide 7 with a slide block, rod 8 and rod gland &,

The tiller (See Fig. 3) secured on the upper cone of the stock 1s just a
steel casting in the form of a double-arm lever with the forks at the entls;
the hub of the tiller mounts the pointer of the mechanical rudder indicator,

Two rods connect the tiller with the double-arm lever (sce Fig. 4)
swinging on pin 2 lined with a brass jacket.

The control rods are connected with the tiller and with the double-arm
lever through ball hinges which makes it possible to have a slight angular
misalignement in conjugated axes.

The control rods of the tiller (see Fig. 5) are worked in steel pipes to
whose ends the heads with ball inserts are welded. The guide rod is used to
connect the double-arm lever with the rod of the drive and is worked ina
pipe. Welded to one end of this pipe is a fork, a nut to connect ta ball head 4
(see Fig. 6) of the guide being welded to the other end of the pipe. Welded to
the guide rod is stop 17 to limit swinging of the vertical rudder through an
angle beyond % 40°,

The guide (see Fig. 6) is just cast steel casing 1 with bronze bush 2
pressed into it. Slide block 3 shifts along the bush. To keep the drive from
turning, the motion of the slide block is directed by a key.

Connected with the slide block of the guide through a thread is the rod
of the drive running inside the pressure hull through a gland availablé in the
end bulkhead. The cast steel body of the gland is welded into the end bulkhead

50X1-HUM
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and is equipped with.a bronze bush to receive the guide rod. The rod is
packed with a soft packing (impregnated hemp).

(c) Actuating Ram

This (see Fig. 7) consists of a cylinder, two covers with packings and
a rod with a plunger, Cast steel cylinder 1 is eqguipped with {langes to
secure the covers, lugs being used for attachrment to the seating. Each
flange of the cylinder has channels for draining oil and for ventilating, The
crlinder has two lugs with sockets to connect the pipe lines running from
the supply and return mains,

Steel covers 2 are equipped with bronze bushes to direct the rod and
packing coilars. Screwed into the outer ends of the covers are nuts 5 with
fell rings.

The piston of forged steel rod 4 mounts packing collars from both
si1des. :

The rod is hollow with a socket on one end to connect the spacer of
the rack of the worm reduction gear. The other end of the rod extending
from the cylinder is protected with light casing 3.

(d) Worm Two-Stage Reduction Gear

The worm two-stage reduction gear of the drive (see Fig. 22) has an
automatic switch to shift to the electric drive,

Installed in cast steel body 21 through ball bearings is geared shaft 22
meshed with rack 33 of the drive.

Steel worm shaft 32 installed in the tower portion of the body thrauph
roller bearings is meshed with worm wheel 24 which is free to rotate oo e
geared shaft, The second end of worm shaft 32 has rigidly sccured worrn,
wheel 37 which is meshed with worm shaft 38 connected with the electric
motor through a coupling.

The reduction gear body has lugs to secure to the seating and is c¢lnsed
with covers from the ernds: cover 20 with felt packing ring and covers 23, 25
with packing collars,

Hollow cast steel rack 33 moves along brass guides, Spacers 18 are
screwed into the sockets available from the ends of the rack. The spaccers
are locked, They are used to connect to the rod of the actuating rars and to

.

the rod of the drive,
Screwed to the lower surface of rack 33 is tooihed rack 34 mushed

with spur wheel 35 fitted on the spindle of electric indicator transmitter 26,

Worm wheel 24 is kept from axial displacement with adjusting rings,
Provided on one end of the wheel hub are cams to mesh with the cams of
clutch 27,

Fitted on the tail of worm shaft 32 from the side of the worm is a
sprocket used to connect with the sprocket of cam 31 of the emergency drive
automatic connection meci.anism consisting of: clutch 27 shifting on the
geared shaft with a spring, bracket 20, handle 28, locking lever 28 witha ‘
spring, cam 31 with a shaft and a sprocket, a bracket with by-pass valve 26
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connected with the cavities of the hydraulic ram and with:the control valve
through the pipe lines, ' T : .

Secured on the end of geared shaft 22 is sprocket 19 connected through:
a chain with the sprocket of the bracket of the limit switches of the el "c :
motor, _ o

Meshed points of geared shaft 22 and rack 33 are lubfichted‘-mnuinv
with consistent lubricant, Worm shaft 32 with worm whecl 24, worm w,h"eéi 37
with worm shaft 38 and the bearings of worm shaft 32 are lubricated with the
oil frowmn the reduction gear body. The reller bearings of worm shaft 38 are
tubricated with consistent lubricant with the aid of the cup lubricators; the
bearings and the bushes of worm wheel 24 are lubricated with consistent
lubricant fed to the channel of the geared shaft with the aid of the plug,

When swinging the rudder by the hydraulic drive, handle 29 shall be
pulled from the body to the extreme position so that the fork of locking
lever 28 should get on the roller of the handle, Cam 31 shall be turned to the
body of the drive,

With the actuating ram in operation, the geared shaft meshed with the
rack is free torotate together with the cam cluteh.

When shifting to the electric power, motion frorm: the eleciric motor is
transmitted from the electric motor through the friction clutch to worm
shaft 38 and then to worm shaft 32 which turns cam 31 through the chain
drive, The cam forces the lever from the roller of the handle and clutch 27
actuated by the spring shifts until it gets meshed with the cams of worm

wheel 24,

Simultanecously the piston of by-pass valve 26 will be sof by the clamy
to a position at which the cavities of the rams get intercommunicated and
disconnected from the hydraulic pipe line due o which thoe piston of the ram
and consequently the rack of the worm drive are free to move,

(e¢) Friction Clutch

The friction clutch (see Fig, 8) consists of steel cylindrical body | which
houses two half-couplings 2 and 4. Half-coupling 2 transmits motion from the
electric motor to the body through rudder flexible pins 3, to half-coupling ¢
with the aid of friction rings 5. Half-coupling 4 is pressed against the body
with disc 6.

In case the electric motor torque exceeds the permissible value by
more than 25%, friction rings 5 will slide and such a torque will not be

transmitted to the reduction gear,

(f) Bracket with Limit Switches

' Welded bracket 1 (see Fig. 9) carries two limit switches 4 and shaft 2
with two cams 3 Fitted on the shaft is sprocket 5 connected with the sprockct
on the end the geared shaft of the reduction gear, Each limit switch is’used tc

bft;:;l;the mains of the electric motor, after the rudder has reached an angle
Oi . Ealy L
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(g) Control System

The control system of the vertical rudder -hydraulic ,
the hydraulic pipe line with the shut-off and control v; ne of which is
sited in the control room, while theother, in the conning fower, its operating
mechanism being brought out to the bridge. S

The electric drive control system includes the control panel in the
control room, panel switch and power supply switches, The control paﬁel is
dublicated by the similar one in the aft compartmenrit, »

The control valve is constructed as follows (see Fig, 10): steel bady 1
houses sleeve 2, four pipe unions to connect the pipe lines, Stem 3 with raked
fields communicates the cavities of the ram with the slipply or return pipe
line or cuts out (when in neutra}) supply to the ram. The_controi valve is
operated with the aid of handle 4.

The hollow axie of the conirol valve mounted in the conning tower can
connect with the aid of pin 5 the shaft line of the control valve on the bridge.
The axle of the control valve is locked in neutral by pin 5.

The mechanism to operate the control valve in the cor;ning tower from
the bridge consists of a bracket, a cardan shaft, a bracket of the bevel gear-
ing and a gland,

The bracket is equipped with a control handle, a spring lock to fix the
rudder in neutral and a nameplate,

The pipe lines connect the actuating ram with the hydraulic pipe line
through the control and shut-off valves (see Fig. 11).

The cavities of the ram can also communicate through by-pass safety
valve and through the valve of the automatic mechanism on the worm reduc-
tion gear. With the aid of the control valve the piston of the ram may be get
to any positicn to swing the rudder through a required angle. With the stem
of the control valve in.neutral, the ram gets disconnected from the hydraulic
system pipe line, In this case the rudder may be in any position (within*40").

(h) Auxiliary Mechanisms and Systems

These include: the by-pass safety valve (see Fig. 12) and the lubricat-
ing line of the outboard portion of the drive.

The by-pass safety piston-type valve (see Fig, 12) is intended to protect
the rudder drive and the hydraulic system pipe lines from excessive loads
acting on the rudder blade.

The valve consists of body 1 with sleeve 2, stem 3, discs 4, springs 5
and nuts 6. In case pressure in one of the ram cavities exceeds the permis-
sible value, the stem moves in the sleeve thus compressing the spring; the
‘grooves available on the stem communicate both the cavities of the ram, thus
transferring oil from the cavity under increased pressure to the other.

The spring of the valve is adjusted for a pressure of 110-125 kgf/cm®,

The friction joints of the outboard portion of the drive are lubriuted
from the pipe lines with the aid of two pressure lubricators through two
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.ne w1l distributors arranged on the aft bulkhead (sce Fig. !3)'.:

The pressure lubricator (see Fig. 14) is d‘esi.i;ned to feed th
»il through the oil distributor 1o the points of the outboard portio
Jdrive to be lubricated, ' B

The pressure lubricator consists of welded body 1 with the .1.-_.e‘,e
welded to the lower portion of the body. The sleeve is Connecte‘d.‘ﬁi‘ml the = ,
drain pipe running to the shut-off valve of the distributor, Housed inside the =~
body is a screw with piston 2 resting against brass bush 5. Cover 3 caps the
body and simultaneously serves as the second rest for the screw. The cover
1s locked with nut 4. When the handwheel is rotated, the piston starts moving
iorward, thus forcing the lube oil out,

The lube oil distributer (see Fig. 15) is used to distribute the lube oil
and fo feed it to the points of the outboard portion of the drive to be lubricat-
td.

The distributor consists of cast steel body 1 which houses hollow slide
valve 2 with handwheel 4 fitted on its outer end., The body has shut-off valve 3
connected with the pressure lubricator through a pipe; in the centre of the
body there is a flange to secure the lube oil distributor to the weld-on. The
cutboard portion of the body has eight threaded sockets to receive the union
connections of the lube oil distributor. The cavity of the distributor is stop-
ped with plug-nut 6, packing collar 5 being provided from the side of the
handwheel,

3. Control Instruments

Any travel of the rudder when actuated either by the hydruaulic or
lectric drive is indicated in the control room, conning fower, on the bridge
ind in the aft compartment by the electrical indicators which receive pulses
irom electrical indicator transmitter 36 sited on the worm reduction gear
(see Fig, 22).

Provision is also imade for mechanical indicators mounted on the tller
«nd on the rod of the actuating ram of the drive,

The pressure gauges mounted on the supply and return pipe lines of
the hydraulic system in the control room read the pressure in the hydraulic
system.

The supply pipe line mounts the pressure gauge reading pressure from
U 10 160 kgf/cm* with the red line indicating a working pressure of 100 kgf/cni

The return pipe line mounts the pressure gauge reading pressure

{rom 0 to 60 kgf/cm? with the red linc indicating a working pressure of
25 kgi/cm?2,
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11, MAINTENANCE INSTRUCTIONS

A. GENERAL SUPERVISION AND UPKEEP

In the course of operation see to it that the steering gear be in good
oraer and in constant readiness for action, for which purpose do the fol-
Iowang:

i, Ferform an external inspection to make sure the arrangement as a
wrnole 1 0 good order,

2. See 103t that no oil leaks through the packing of the actuating ram

2. Make sure that adequate amount of lube oil is provided in the fric-
Y1l PO TIS,

4+, PPut the rudder over and check to see that the mechanical and elec-
trical indications are adentical.

3. FPerform preventive maintenance and repairs proceeding in accor-
tanes with the dairections outlined under Section I, E.

6. When diving, check to see that water does not leak through the gland
packings, tighten up and repack the gland packings if necessary.

7. Care should be taken thal no foreign matter is allowed to be prosent
i the proximity of the movable parts,

8. Check the arrangement for proper attachment to the seating.

0. ¥nsure that no air is present in the hydraulic ram.

10. Keep the nameplates in good order,

B, PREPARATORY TO OPERATION

1. See to it that the parts of the arrangement be in the initial po- Lo,

Initial Position

{2} The rudder is in neutral (in the CL),

{b) The handles of hydraulic control valves 4 and 7 (sec Fig. 11) u:-
in mid-position and locked with pins.

(c) Valves 1, 3, 5 and 6 (see Fig, 11) are shut,

The valves between the grease fittings and the lube oil distributors are
¢ hut,

{d) Cam cluich 27 of the worm reduction gear is disengaged (the by-
pass valve ig shut), lever 28 lies on the cylindrical portion of {he cam clutch
(see Fig, 22).

(e) The handle of the bracket on the bridge is locked with a pin.

{f) The mechanical and electrical indicators read zero.

{g) The switch of the control panel of the emergency electric drive is
111 zero position. '

{h) The switch to supply power to the electric motor is at zera

(i) The control panels of the emergency electric drive are in neutral. -

Preparation for Starting

Cheek the drive to make sure that it is in good order.
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2, When putting the rudq . LA
er over ne ai the hvdraul
from the control room, do the folloﬁing'-‘th the gld of the.hydrap!!s

(a) check the pressure of the 'wofkj-ng oil in the»hydmul:ic*pipc* lin

read off the pressure gauge (which shall be within 77 to _'lOO-fkgflc”nizﬁi-’

(b} remove the pin locking the handie of the-cantrol valve in the control
room; - f-Ehe control:.

{c) open shut-off valves } and 6 (see Fig.
pipe lines of the hydraulic system.,

13, When putting the rudder over with the aid of the hydraulic drive
from the conmng tower: .

{a) perform the }?x‘occdurcs outlined under-Item ‘‘a’* of Para.12;
_ (b) remove the pin locking the handle of the control valve in tiie conning
tower;

(c) open shut-off valves 1, 3 and 5 (sec Fig. 1) on the supply and return
pipe lines of the hydraulic system., '

14. When putting the rudder over with the aid of the hvdraulic drive
from the bridge:

(a) perform the procedures outlined under Item **a’* of Para. 12;

(b} remove the pin locking the handle of the control valve in the conning
tower and use the same pin to connect the shaft linkage with the control valve:

(¢) open shut-off valves 1, 3 and 5 (see Fig. 11) on the supply and refurn
mpe lines of the hydraulic system;

(d) remove the pin from the handle of the bracket on the bridge.

15. When putting the rudder over with the aid of the emergency clectric
zJK”;‘."O?:

(a) set the switch of the control panels to the CONTROL FROM THE
CONTROL RCOM.

1) on the supply and retuen

Note: To aperate the electric motor from the aft compartment, set the
control panel switch to the CONTRCOL FROM T1.E AVT COMPART-
MENT;

(b) turn on the switch to supply power to the electric motor.

C. STARTING, DURING-OPERATION MAINTENANCE
AND STOPPING ’

Starting

16. When putting the rudder with the aid of the hydraulic drive from the
+ontrol room and from the conning tower, proceed in the following manner,

Turn the handle of the respective control valve to the left 1o put the
“udder to the port side and to the right, to put the rudder to the starboard
»1de. Watch the position of the rudder by the electrical indicator, After the
rudder has been put through a preset angle, smoothly set the handle of the
tontrol valve to mid-position, :

17. To put the rudder with the help of the hydraulic drive from the
“ridge, turn the handle of the bracket on the bridge to the left, when putting
the rudder to the port side and to the right when putting the ruddertotht D
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starboard. Wateh the position of the rudder by the electrical. indlcato After
the rudder has reached a preset angle, smoothly set the hndle to LT
tion by hand.

18. “When putting the rudder by the emergency electric drive. do the
following:

(a) turn the handle of the control panel to any side to engage the clutch
of the reduction gear. Make sure that the clutch gets engaged as skown by
the electrical indicator or an ammeter: when the clutch is engaged the load
¢ n the electric motor increases which riakes the pointer of the ammeter
duilect:

(b) swing the rudder by turning the handle of the control panel to the
right or to the left for putting the rudder to starboard or to the port side
respectively. Watch the electrical indicator to check the rudder position,
After the rudder has been put through a required angle, set the handle to zer

CAUTION: 1. Do not swing the rudder with the aid of the emergency
glectric drive in the following cases:

(a) with the wing shaftings in operation when the sub is
running at a specd exceeding 10 knots through angles
beyond % 15%;
(b) with the centre shafting when the sub is running at a
speed exceeding 3 knots through angles beovnd * 209 and
at a speed exceeding 5 knots through angles beoynd g,

2. Do not put the rudder over with the aid of the hydraulic
drive when the sub is backing at a specd of up to 10 knots
through angles of up to £ 159, NEVER use the ¢leciric
drive when the sub is backing.

3. Do not put the rudder over with the hydraulic drive throug
an angle beyond 240°.

If the above requirements are not followed, damage to the drsve may

occur.
Note: Difference in readings of the elecirical and mechanical indica-

tors is within & 2,59,

During-Operation Maintenance

19. See to it that the rudder drive and the control systen; are in good
order; give attention to the packings of the drive rod, ithe actuating ram rod,
cantrol valves, by-pass safely valve and the valve on the reduction gear,

20. Lubricate all the friction joints of the drive in due time.

2i. If when turning the handles of the control valves or the handles of
the brackets on the bridge, the electrical indicator shows no motion or slow
motion of the rudder, shift to the emergency electrical drive; the speed of
th submarine in this case shall be reduced (see the abhove caution, item 1).

22. When putting the rudder over, watch the pressure gauge of the
¢ mirol panel to check the pressure in the hydraulic system. Under a pres-
¢ .re of 70 kgl 'emn? which keeps on dropping, the red warning lamp will
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light up on the hydl;aulic s . . ] I
i , ' ystem alarm board in the control room. In.
case, xmn‘:et.n.ag‘!gly. shift to the electric drive, . room, s la

23, If with'the emergercy. electric drive in operation, the Olectr ;

power supply circuit of one gide gets.open, (the pointer of the. aimmete '
Ply from the other side. =

at zero) immediately shift to the power sup,

Stopping SR

24, When the rudder is moved by hydraulic po

bring the hydraulic drive of the rudder to the
the directions cutlined under Subsection B,

When putting the rudder with the emergency electric drive:

(a) from the control station bring the rudder to neutral position proceed-
ing in accordance with the directions outlined under Subsection ‘*B'’;

(b) set the switch of the control pancl to CONTROL FROM THE AFT
COMPARTMENT;

(c) disengage the cam clutch, pulling the handle of the automatic change
m-echgnism simultaneously starting the electric motor to the side opposite to
the previous direction of rotation, In this case the lever shall get on the rol-
ler of the handle,

Set the control panel in the aft compartment to neutral:

(d) set the electric motor power supply switch to neutral;

(e) set the control panel switch to zero position,

wer, proceed as follows:
initial position following

Note: After the eleciric drive has been put out of operation, shift for
putting the rudder over with the aid of the hydrautic drive,
D. TROUBLES AND REMEDIES

25. Given below are troubles which are likely to occur and corrective
mcasures to be taken to eliminate these troubles,

No. | Symptom or difiiculty|Condition may be due to Correction
1 iMisalignement of Disengage toothed
rudder indicators wheel from rack secur-

ed on worm reduction
gear and by turning
shaft of transmitter
align electrical indica-
tors with test mechanic-
al indicators. In this
position engage toothed
wheel with rack on
2 | Swings : worm reduction gear
winging too slow or {{a) Defective packing (a) Replace defective
rudder shifts by it- |in actuating ram piston |collars in ram piston
self from preset (b). Oil flows in by- | () Adjust vaives at
angle of swinging  |pass valves on worm  [base. If the sub is at
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No{Symptom or difficulty

Condition may be due to

Correction |

(953

Qil leaks from ram,
by-pass valve on
worm reduction gear,
control valves and
worm reduction gear

4 [Water leaks through
gland of drive con-
necting rod or gland
of shaft linkage from
bridge

5 (Electric motor will
not put the rudder
jover

6 [When steering is
effected with elec-
tric drive, rudders
are put over by
fjerks

reduction gear or in
bypass safety valve

Packings defective

Packing loose or
defective

Spring slack or da-
‘maged, therefore
cam clutch of worm
reduction gear not
engaged

Slack or damaged
springs of friction
clutch of emergency
electric drive,
Clutch slides

sea, shift to emergency
electric drive

Replace defective pack-
ing collars of actuating
ram piston rod, worm

reduction gear or pack-
ing rings of valves and
control valves

Tighten up respective
gland or replace pack-
ing

Replace spring of cam
cluteh of worm reduc-
tion gear

Replace gprings of
friction clutch and adju
ciutch for presct
torque

E. PREVENTIVE MAINTENANCE AND REPAIRS

Daily Inspection

26. Perform an external inspection of the main units of the gear ar-
ranged outside the pressure hull and make sure that they are in good order
and no foreign matter is present on the way of the movable parts.

27, When the sub is at anchor check the steering system for operation

by putting the rudder over with the aid of the hydraulic and electrical drives

for two times, and simultaneously check the mechanical and electrical indi-

cators for indentical readings, a difference within * 2.5° being permissible.
Weekly Inspection .

Perform the procedures of daily inspection and in addition, do the fol-
lowing:
28. Inspect and clean the units of the steering system arranged outside

the pressure hull above the waterline,
29. Lubricate the units of the steering gear from the centralized lube

o1l system.
30. Lubricate by hand the toothed rack of the worm reduction gear, the

tcothed wheel of the transmitter of the electrical indicator and the axles of
the control valve handles, .

14
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3l. Lubricate the bushes of the worm wheel of the bearing, geared
shaft through the plug on the end of the geared shaft of the !

32, Thoroughly inspect all the
system and if iecessary, tight
valves.

reduction gear.
joints and the fittings of the hydraulic
€n up the joints and the gland packings of the

33. Watch the gauge glass to check the level of oil in the worm reduc-
tion gear. If necessary, replenish the reduction gear with oil, )

34. Lubricate the bevel gearing in the superstructure, the gland in the
conning tower, the bracket on the bridge by pressing the cup lubricators,
after which fill them with fresh lube oil when necessary.

\_'_o_ti 1. In case of protracted submerged running (endurance cruising
‘ mcluded), the units mentioned in Item 34 shall be thoroughly
inspected and thickly lubricated,

2, When lubricating the {riction surfaces of the outboard portion
of the drive, the valves between the grease fitting and the lube
oil distributors shall be apen, For the rest of the time they are
shut,

Monthly Ilnspection

Perform the procedures of the weckly inspection and in addition, do the
following:
35, Check the glands of the actuating ram rod for ieaks in the rod.

Yearly

36, Perform preventive maintenance of the mechanisms of the drive as
a whole giving attention to the outboard parts of the drwve, threaded joints,
fastenings, as well as chrome-plated parts.

37. Change lube oil in the bevel gearing in the conming tower sail, as
well as in the pressure and cup lubricators and clean all the lube o1l holes
and channels. - »

38, Check the bal! bearings and the roller bearings of the worm reduc-
tion gear for condition.

Open the clutch and coat the bush with lube oil and protect the {riction
discs from lube oil.

During-Docking Inspection

39. Check and align position of the vertical rudder with the mechanical
rudder indicators.

40. Check the securing of the vertical rudder and condition of the swing-
ing slops, as well as check the units, bolted joints and locking parts for condi-
tion, ’

4l. Disassemble the outboard portion of the vertical rudder arrangement.

Thoroughly inspect the corroded or defective parts-to make sure they -
may be used for further operation. :
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NEVER usge corroded threaded parts, bolts, nuts and lock v.thou.
Femove corrosion from the surfaces which are not in use, after wMeh
thoroughly clean, ground and paint them. All the lock washei's and eotter
pins shall be replaced, See to it that the fastenings have’ protective coating;
make entries into the Data Book to indicate replacement of the parts and
{astenings. .

42, Check the condition of the protectors in the proximity of the verti-
cal rudder gear arrangewment, Clean or replace the protectors,

NEVER paint the proteciors., s

43. Replace the glund packings in the stuffing tubes leading to the pregs '
sure hull independently of their wear.

44. Measure the clearances in the friction units arranged outside the
pressure hull. If the clearances exceed the permissible values, repai'r the
parts.

+45. Check to see that lube oil flows to the {riction parts from the
centralized lube oil system which will be indicated by the lube oil passing
thrrough the clearances of the surfaces lubricated.

During-Running Repair Inspection
46, Completely disassemble the sections of the vertical rudder drive,
wi . were not repaired when docking the submarine; replace the worn
peris, replace rubber collars, rings of the collars and paronite gaskets,
CAUTION! Never install the ruliber collars and rings which have
scores, notches and other defects; never eliminate these
troubles by filing the parts; under no circumstances in-
stall vnspecified rubber packing rings and at nn time use
cutting tocls for driving the rubber packings into their seats

F. DISASSEMBLY AND REASSEMBLY

{in the scope of preventive mainttenance and repairs)

General

47, Mark the conjugated parts, giving special attention to the markin‘ ‘

of the shims.
48, Care should be exer ancd to protect from damage the friction. lllr’

faces of the parts to be disassembled.

Disassembly

49, Drain oil from the cylinders of the actuating ram by opemn(the
Jdramm plugs and the vent plugs,
I)xscnnnm“t the pipe line and blank off these openings in the ralll.
. Drain o1l from the worm reduction gear.
51 Disconnect the actuating ram and the rod of the drive from the:
s edaction gear and remove the actuating ram and the reduction lear fl’ﬂll

crair sCatings,
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52. Remove the control rod : 4 S
from the slide, v s of the tiller and turn out thomnd ’

53. Shift the rod of the drive sternw: _ g ’ SR
from it. rd, unscrew the N‘O ouﬁbm

54. Remove the gland packing, pull the rod of L
1 C s - 1 of the drive to the -
ment. 7 e U e compart

55. Further disassembly of the units accomplish in accordance with
the accompanying drawings. -

56. Inspections, repairs and replacements of the parts should be noted
in the Data Book. |

'
. b

Reassembly

57. For reassembly of the units of the rudder drive proceed in the
order reverse to that of disassembly in accdrdanc_e with the drawings ap-~
pended to the Instructions, Prior to reassembly wash the parts in kerosene to
remove old lubricant, wipe them dry and coat them with a thin layer of fresh
lubricant.

58. After reassembly charge the actuating ram with oil and check it
for tightness under a pressure of 100 kg(/cmz. When charging the ram with
oil, bleed air from it through the needle plugs.

59, Check the rod of the drive and the shaft linkage for proper packing;
checking shall be timed to checking the pressure hull of the sub for vacuum,

60. Adjust the pressure- reducing valve seated on the hydraulic system
pipe line (See Basic Characteristics) to ensure the required time for putting
the rudder over,

6i. After reassembly bring the drive to the initial position, proceeding~
in accordance with the instructions outlined under Section I1-B,

62. Check the arrangement as a whole proceding in accordance with the
directions stated in Section II-C.

*

G. REFERENCE DATA

63. The service life of the rubber packing rings and the collara is cqual
to 5 years, the term of storage being included, after which the collars and
the rings in the ram and in the control valve shall be replaced.

64. The working medium employed in the hydraulic systet is spindle
oil, mark AY . .

65. The friction surfaces outside the pressure hull are lubricated with
AMC-3 lubricant, while those inside the pressure hull with gun grease,

17
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Chapter 1l
STERN PLANES ARRANGEMENT

1. DESCRIPTION

A. PURPOSE AND BASIC CHARACTERISTICS

The stern planes (together with the bow planes) are designed to control
the submarine in the vertical plane, to keep her at a preset depth, as well as
to prevent her from broaching during firing the torpedoes within the whole
range of her speeds,

Basic Characteristics

~——

Total areaoftheblades . . . ............... .....B.Om2

Maximum angles of tilting for diving and surfacing ., .... *30°
Time necessary for full tilting the planes from diving to
SUPfaCing . . . o it ittt ittt et e . .. 1B-20 s0cC.
Tilting ram pistondiameter . . ... ............... 220mm
Tilting ram pistontravel . . . ... ... .. vu v ees.. 400 mm
Maximumpressureofoil . o v v v v v i v v i e e v nwn. .. 100 kgfrom=~
Emergency drive electric motor
Type.........................._. s oo . IHH-u%
POWET . ittt ittt e e et ettt 2.2 kW
oL R P 0 rpm
Maximum weight of all the units of the planes set to be
taken into account in case of dismantling . ......... 330 kg
Planes control: ... .. ... .00ttt emen ouunn. (a} Hydraulic

(b) Emergency,
electrical

B. GENERAL DESCRIPTION AND DESCRIPTION
OF INDIVIDUAL UNITS

1. General Description
(SeeFigs, 16 and 23)

The stern planes are tilted for diving and surfacing with the aid of the'
hydraulic drive and in an emergency with the emergency electric drive.

The stern planes and their drive are arranged in the aft extremity of
ihe superstructure and in the aft compartment of the pre_saui‘e, hull, L

The blades of the planes are arranged from each side and are fitted s
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c-omnf\ton t{ilting"'shaﬂ 39 installed in the support bushes of stefn;‘i‘fi ;
the alt extremity. Detachable tiller 41 secured on the tilting shaft. i

nected with tilting ram 47 throy i
gh the rack of w “Lion: FeaAr.
rod 44 and trol 2 { worm reduction-gear 46

ed by guide 43,
Gland 45 is installed in the place wherc

ssure hull the rod passes ‘h‘"’“ﬂ\'&hﬁj"sﬁ»
pressure hull, -

Provision is made for the emergency clectric drive in case the S
hydraulic drive gets defective. The clectric drive consists of lwo-Bia’g&‘Wbﬁn o
reduction gear 46 with electric motor 48, The reduction gear is connected .
with the electric maotor through friction clutch $9.

Tilting the planes hydraulically is effected with a control valve,

In this case oil from the supply pipe line of the hydraulic system enters
the respeclive cavity of the tilting ram and is drained from the other cavity
to the return pipe line,

The force from the Llting ram is transmitted to the rod and to the con-
trol rod of the drive througk the rack of the worm reduction gear, The con-
trol valve to eperate the plancs as sited in the contral room, The planes are
tilted with the aid of the emergency clectric drive from the control room or
from compartment VII with the aid of the clectrical contro! panel.

Motion from the electric motor 10 the tilting shaft of the planes is
transmitted through the worm reduction gear and through the portion of the
drive arranged outside the pressure hull.

When tilted by the hydraulic drive the planes are kept in the required
position with the oil in the tilting ram, when tilted with the aid of the vitetrie
drive the planes are kept in the required position by the nen-overbiauling gear-
ing of the reduction.

Any change in position of the planes when tilted cither Ly the nydrauhic
or electric drive is indicated by the electrical indicators which recerwe the
pulses from transmitter 5] of the electrical indicator and Iy mechnmceal till
indicator 50 placed on the rod of the tilting ram,

So that the planes should not be tilted through an angle excecding 30
stops are provided in the aft extremity.

(o]

2, Description of Individual Units

(a) Stern Planes ) .
These are composed of two blades I with welded-in hubs 3 and tilting

shaft 2 which interconnects them (see Fig. 17).

“The blade of the stern planes differs from that of the vertical rudder in
size, B ’

Forged steel tilting shaft 2 rests in two support bronze bushes of the

stern tubes in the aft extremity. The tilting shaft is kept from axial displace-
ment with the support adjusting rings arranged between the ends of hubs 3.of
the §lades and the support bushes of the stern tubes. The support bu;;pbs are
llubnc:ne&.i from the pipe line running from the aft compartment thl_-ou‘h,\hez . :
ube oil distributor with the aid of the grease fitting. VA

50X1-HUM
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(b) Unite of the Drive Outside
the Preasure Hull A

These are the following (see Fig. 23): tiller 4], control rod 43, guide £

with alide block 43, rod 44 and gland 45 of the rod.
The tiller (see Fig. 18) is of split-type, This is secured in the centre »
of the tilting shaft. The parts of the hub viz. body 2 and cover 4 are coupled °
with bolts 3. The end of the lever opposite to the hub has forks with pin 1 to -
connect with the ball head of the tiller control rod (see Fig, 19),
The control rod of the tiller is worked in a steel pipe. The ball insert
and the nut are welded to the ends of this pipe. The nut is used to connect

with ball head 4 of the guide (see Fig. 6).
The guide, the control rod of the drive and the gland are similar in

thexr construction to those of the vertical rudder drive.
The movable parts of the drive are lubricated similarly to those of the

vertical rudder drive,

(c) Tilting Ram
The hydraulic ram of the drive of the stern planes differs from that of
the vertical rudder in size only (see Fig. 7).

{d) Two-Stage Worm Reduction Gear

The worm reduction gear of the stern planes drive (sce Fag. 24) slightt
dufers from that of the vertical rudder arrangement, i.e. in the constructioy
s1zes and in the size of the toothed wheel of the transmitter drive,

(e} Friction Clutch and Bracket
with Limit Switches
The friction {lexible clutch of the drive does not differ f1.m that of the
vertical rudder except for the internal diameter of the hub for the electric

motor shaft.
The bracket with limit ewitches is also similar to the respective me-

chanism of vertical rudder drive,

(f) Control System

The control system of the stern planes arrangement consists of the
hydraulic pipe lines with the shut-off valves and the control valve placed in
the control room. The construction of the control valve is identical to thet

of the vertical rudder drive (see Fig. 10).
The control system consists of the electrical control station sited:

control room dublicated by the electrical control station sited in the aft
partment.

The tilting ram is connected through the pipe lines with the w
hydraulic system through the control valve. -

20
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i of the ram are il’lté
valve and through the

The cavities
rconnected through the by-pass safety’

by -pass valve )
worm ruduction gear, of the avtomatic mechanism on the

The piston of the 1iltin
i€ B ram may be set 1o any positi i ‘ |
- o _ ion wit
the control valve to tilt the plares through a rcqui-—rid! angle wit;i:tl"ea’(;:lp o
J. Auxiliary Mechanisms and Systems

<32

‘ r'I n‘v'sv are the m)lowingﬂ: the by-pass safety valve and the lube oil pipe
line for the outboard parts of the drive,

The safety by-pass valve is of a piston-type us
ram and the pipe lines from excessive pressur
the vertical rudder drive (sece Fig. 12),

ed to prevent the tilting
€. This is similar to that of

The {riction joints of the outboard portion of the driv

fri . e are lubricated in
the way similar to the vertical rudder drive,

4. Control Instruments

Any travel of thg planes when tilted either with the hydraulic or electrie
drive is indicated in the control room and in the aft compartments by the
clectrical tilt indicators which receive the pulses from the clectrical indi-
cator transmitter mounted on the worm reduction gear,

Provision is also made for a mechanical tilt indicator on the control
rod of the tilting ram of the drive.

The pressure gauges installed on the supply and return pipe lines of the
svdraulic system in the control room are used to read the pressure in the
hvdraulic system.

For description of the pressure gauges sce the rosiecte section of the
vertical rudder description,

50X1-HUM
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11. MAINTENANCE INSTRUCTIONS ‘

A. GENERAL SUPERVISION AND UPKEEP

i i » reri rar be in good
o eration see 1o it that the steering gear

I the o e n for which purpose do the fol-

omplete readiness for action,

order and in ¢
ction to make sure that the arrangement

lowing: '

}. Perform an external inspe
whole is in good order, . ‘ o

e 2 Gee that no oil leaks through the packing of the tilting ram rod. -
5. Make sure that an adequate amount of lube oil is present in the fric-

tion points. 4 ' ' .
'4 Tiit the planes to make sure that the electrical and mechanical in-
dicators produce the same readings. . ‘ ‘
and preventive repairs procecding

5. Perform preventive maintenance

in accordance with the instructions given under Section 1I-E. '
6. When diving make sure that no water lcaks through the gland packing
Check to see that no foreign matter be present in the proximity of th

~
L

movable parts of the arrangement. . -
8. Check the units for proper attachment to their scatings.

9. Make sure that no air is present in the hydraulic ram.

10, Keep the nameplates in good order.

B. PREFARATORY STEPS
11. See to it that all the parts be in the initial position.

Initial position

{see Fig., 20}

{a1) The pilanes in neutral.

{b) Hyvdraulic control valve handle 2 in neutral and locked w:tr o pin,

{c) Valves 1 and 3 shut,

(d) The cam clutch of the worm reduction gear disengaged (the by-pass
valve shul), the lever lies on the cylindrical portion of the cam clutceh,

(¢} The mechanical and electrical indicators read zero.

(f} The switch of the emergency electric drive control panei in zero,

(g} Fower supply switch of the electric moter at zero,

(i) The emergency electrie drive conirol panels in zov .

Preparatory to Operation

Check the drive and make sure it is in working order.

12, When tilting the planes by hydraulic power:

wa) check the pressure of the working oil in the hydraulic system pipe
“ines, which shall be within 77 to 100 kgi/cm® as read off the pressure gaug
{h) remove the pin locking the handle of the control valve;
(C1 open tne =hu'-off valves on the supply and return pipe lines of the

nvaraulic svetonm,

o2
" 50X1-HUM

Sanitized Copy Approved for Release 2011/08/05 : CIA-RDP82-00038R002100080001-1



Sanitized Copy Approved for Release 2011/08/05 : CIA-RDP82-00038R002100080001-1
e Py PP 50X1-HUM

1°, SmorTIning the planes with the emergency clectric  drive:
{a) set the switch of the control pancl to the CONTROL FRCM THE
CONTRGL ROOM position, ‘

Note: In case the electri

Note: € drive is to be operated from the aff com-~
pactment, set the switch to

CONTROL FROM THE AFT COM-
PARTMENT position. '
(b) turn on the clectric motor power supply switch,

C. STARTING, DURING-OPERATION MAINTENANCE
AND STOPPING

Starting

b4, When tilting the planes with the aid of the hydraulic drive, proceed
as follows:

Turn the handle of control valve 2 (see Fig, 20) down or up for diving
and surfacing respuectively. Watceh the clectrical indicator to check the posi-
tien of the planes, After the planes reached a required angle, smoothnly set
the handle of the control valve to neutral by hand,

15. When tilting the plunes with the aid of the cmergency electric drive,
proceed as follows:

-
PR

(2) turn the handle of the control panel to iny side to engage the clutch
the worm reduction gear, Make sure that the cluteh of the reduction gonr
pets engaged which shall be indicated by the electrical tilt indicator or the
wimneter {when the cluteh is engaged, the load on the electric motorv inereases.
"hus causing the pointer of the ammeter to deflect);

{t) Lt the planes by turning the handle of the control panel for diving
v surfucing, Watch the electrieal indicator to check the position of the plane-.,
After the planes have been titted through a required angle, sct the handle of
the control panel to neutral,

WARNING. 1. The emergency electric drive shall not be used in the
following cases:
(1) with the centre shafting in operation when the sub-
marine is running at a specd of above 10 knots through
angles beyond +15%
(b) with two wing shaftings or ane wing shafting when the
sub is running at A speced more than 8 knots through
angles beyond: 2g° and when the sub is running at a speed
of more than 6 knots through angles beyond *15°,

2. The plancs shall not be tilted through angles beyond 230%

with the aid of the hydraulic drive,

The above requirements shall be strictly observed otherwise damage
to the planes may occur.

Note: Difference in readings of the mechanical and electrical tilt indi-
cators should not excced 2 2,5°,
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puring-Operation Maint e€nance N

he drive of the planes and the coqlt,rold.lz:“ﬂ"::‘;:n
i i enti ing of the drive rod,the conw

der. Give special attention to packing o oriv ‘ ' A

5Z:do;):he tilting ram, the control valve, the by-pass valve on the worm re

i - fety valve. .
duction gear and the by-pass salel) o he drive in due time
i friction parts of the joints of the drive e lime,

17. Lubricate all the ir pa e e rical indica.

1 i trol valve,
18. If when turning the handle of the con alv : ! ica
motion or too slow motion of the planes, immediately shift t

ce the speed of the submarine in this case

16. See to it that t

tor will show no
the emergency electric drive; redu

(See the Warning, Item D. .
19. When tilting the planes watch the pressure gauge of the control pane
em. Undér a pressure

to check the pressure of oil in the hydraulic syst ress)
which keeps on dropping, the red warning lamp will light up o
m bozrd in the control room,

In this case immediately shift to operation with the electric drive.

20. If when the emergency electric drive is used, the electric motor
power supply circuit of one side gets broken (the pointer of the ammeter get:
in zero), change over to the power supply of the opposite side.

of 70 kgf/cm?
the hydraulic system alar

Stopping

2]. When tilting the planes with the hydraulic drive, bring the hyd: ..l
drive of the planes 1o the initial position proceeding in accordance winh ¢
directions outlined under Subsection **B"’.

22. When tilting the planes with the emergency electric drive:

(a) with the aid of the control panel bring the planes to neutral pi.
in accordance with the instructions under Subsection **B'";

(b) set the switch of the control panels to the CONTROL FRCOM i T
COMPARTMENT position; :

(c) disengage the cam clutch by pulling out the handle of the autor.utic
change mechanism simultaneously starting the electric motor to run in the
direction oppesite to the previous., The iever shall get'on the roller of the
handle, Set the control panel in the aft compartment to neutral;

{d) the electric motor power supply switch shall be set to zero.

Sel the switch of the control panels to zero.
lie dr:f;" the electric drive has been put out of operation, shift to the hyds

eedn

D. TROUBLES AND REMEDIES

2'3. Gi_ven‘ below are troubles which are likely to occur in the conlrsc of
operaticn and the corrective measures to be taken to eliminate them.

50X1-HUM
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No. Symptom Condxt;:: :;‘ Y be Correction
1 Misalignement of tilt - Disengage the toothed
indicators wheel from the rack
secured on the worm
rcduction gear and by
turning the shaft of the
transmitter align the
electrical indicators
with the test mecha-
nical indicator. In ihis
position engage the
toothed wheel of the
‘ transmitter with the
rack on the worm re-
duction gear
2 Planes tilted (a) Defective packing | (a) Replace defective
100 8low or in tilting ram pision collars of tilting ram
spontaneously shift ! piston
from preset angle
of tilt (b) Gil leaks in by- () Adiust valve at base,
pass valve on worm In case sub is at sea,
recuction gear or by- | change over to ¢mergen-
pass safety valve ¢y electric drive
3 O1l leaks from ult- |Packing defective Replace defective col-
ing ram, by-pass lars of tilting ram con-
valve on worm reduc- trol rod, worm reduc-
tion gear, conirol tion gear or packing
valve and worm re- rings of valve and con-
duction gear trol valve
3 Defective packing Untight or defective Tighten up gland or
in gland of control packing replace packing
rod of drive
5 Cam cluteh will not  |Slack or damaged Replace spring of cam
engage which re- spring clutch of worm reduc-
sults in idle running tion gear
of eleetric motor
€ Friction elutch of Slack or damaged Replace spring of fric-
eémergency electric |{spring tion clutch and adjust
:ilnve slips frequen- clutch for preset torque
¥ '
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£. PREVENTIVE MAINTENANCE AND REPAIRS

Daily Inspection

24. This is similar to that o
ms 26 and 27).

f the vertical rudder arrangement (see

page 40, Ite
Weekly Inspection
he vertical rudder arrangement (sce

. This is similar to that of t
o aith 28 and 34).

page 41, with the exception of Items

Monthly Inspection

his is similar to that of the vertical rudder arrangement (sce

26. T
page 42).

Yearly
27. Perform an external
28. Change lube oil in pressure and cup 1

Jube oil holes and channels., ‘
29, Check the roller and ball bearings of the worm reduction gear.

30, Open the clutch and lubricate the bush, keeping the lubricant o

inspection of all the mechkanisms of the drive.
ubricators and clean all ine

getting on the friction discs,

During-Docking Inspection

31. Check and align the position of the stern planes with the mo
tilt indicator.

32, Check the attachment of the stern planes and condition oi . tilting
stops as well as as. the units, boited joints and locking parts.

33. Disassemble the outboard portion of the arrangement,

Thoroughly inspect the corroded and defective parts to assurc wicther
they are serviceable or not.

NEVER use corroded threaded parts, bolts, nuts and lock washers,

Remove corrosion from the surfaces which are not in use, cleun them
ground and point afterwards,

Replace all the lock washers and cotter pins.

See to it that the fastenings have protective coating.

Entries on replacement of the parts and fastenings shaill be made in i
Data Book.

34. Check the protectors in the area of the stern planes arrangement.

Clean or replace the protectors, A

NEVER paint the protectors.

35. Replace the packing ir. the stuffing tube leading to the pressurc hull
independently of its wear, .

36. Measure the clearances in the friction units pairs arranged outsié
theI pressure hull. Perform repair if the clearances are out of specifiec
values, .

Canica.

2¢
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37. Make sure that the friction surfaces are lubricated tr
centra‘xhzed lubrication system. which 'illiiii. lndieat«l
entering the clearances of the surfaces jubrica P

During Running Repair Inspection
‘ '3?. Completely disassemble, inspect and repair if necessary. thoium-
!1012‘5 ol ”1“7 ‘St‘;"“ Pliznes arrangement which were not repaired when the-
sub was COCKed; replace worn parts, rubber collars ringe. cuns and: i
nite gaskets, » Tings, cups and paro

WARNING: Do not install rubber collars and rings with scores, not-
ches and other defects; do not eliminate them by filing
the parts; never install unspecified rubber packing rings,

and under no circumstances use culting tools for driving
the packings into their scats,

F. DISASSEMBLY AND REASSEMBLY
(in the scope of preventive maintenance and repairs)

39, Disassembly and reassembly of the stern planes are similar to
those of the vertical rudder arrangement.

G. REFERENCE DATA

40, These are similar to those given for the vertica! rudder artange-
ment.

27
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Avtomatic cut-in
mechanism of
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Fi(s, 2. YERTICAL RUDDER
Trudder blade; Z.rudder stock; 2-bearing; 4—bearing; S~hub; 6~cup nut;

7—skeg; foster bearing; Y-lock wosher
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FIG, 3. TILLER
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FIG. 4. DOUBLE-ARM LEVER
V-body; 2~lever pin
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FiG, 8. CONTROL ROI:
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7

FIG. 6. GUIDE
1-guide body, 2-bush, J-slipper (slide block); 4~boll heaod
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FIG, 7. ACTUATING RAM
I~cylinder; Z-cover, I-cosing; &-rod with piston; S-rack
”
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FiG. 8. FRICTION CLUTCH
T-body; i-halfecoudiing 2-pin, 4=half-coupting; Safrict o-
wheel
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FiG. 9. BRACKET WITH LIMIT SWITCHES
1~bracket; 2-shoft; 3-com; 4=limit switch; S5-sprockes
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FIG. 10. CONTROL VALVE -
1-bady; 7=sleeve; 2-sterm; 4-hondle; S-pin
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FIG. 11. ACTUATING RAM PIPE LINE

I-shut-ofi  volves; 2—pressure.reducing valve; 2o shut-off velves; dacenrcl
off valves; b-shut-eff valves; 7-control vaive

valve; Sshys.
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FIG. 12. BY-PASS SAFE1Y VALVE
1-body; 2-sleeve; I-stem; d—disc; 5-spring; bonut
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FIG. 14. PRESSURE LUBRICATOR
1-body; 2-screw with piston; 3-cover; 4=nut; S—bush
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FIG. 15, LUBE OIL DISTRIBUTOR

1 -body; 2-slide valve; I-shut-off valve;

~ d-hondwhee!; S—packing coller, 6--plug-nu:
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! FIG. 17. STERN PLANES
. : 1-blade; 2-tilting shofy; 3-hub
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FIG. 18. TILLER
1-pin; 2~body; I-bolt with nut; d—cover
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FIG. 19, CONTRCL ROD
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FIG. 20. TILTING RAM PIPE LINE

1-shur-oft valves; 2-cuntrol vaive; I-shut-off valves; d—pressure-reducing
valve
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18 | Spocer
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20} Cover
21 [ Reduction gear body
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24 | Wore wheel
2 Cover
26 | By-poss valve -
27 | Cluwch
28 | Locking {ever
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Fig, 22, VERTICAL RUDCER DRIVE TWO-STAGE WORM 33 | Rock of drive
REDUCTION GEAR
3¢ | Rack
35 | Spur geor
36 | Etlectrical indicator transmitter 1
37 | Yorm wheei
38 | Worm shaft
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F1G. 22, VERTICAL RUDDER DRIVE TWO-STAGE WORM
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FIG. 23. STERN PLANES DRIVE GENERAL ARRANGEMENT
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FIG. 24, TWO-STAGE WORM REDUCT!ON GEAR OF STERN
PLANES DRIVE
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FIG. 26, TWO-S
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